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The operation consists in making a longitudinal in-
cision immediately over and down to the head of the
radius. The head is dissected out and cut off with a
Gigli saw. An effort is now made to flex the forearm
If this can not be done, another half inch of the bone is
removed and the forearm again flexed. If complete flex-
ion can not be made other segments must be removed
Figure 6.
until a range of motion can be made. The wound is now
closed, and under proper precautions should be well in
two weeks.
.
Figure, 6 shows a radiogram of an elbow taken several
weeks after the injury. The bony deposits on the an-
terior portion of the capsule prevent flexion of the fore-
arm. Operation for the removal of the bony formation
was advised.
THE POISON OF THE MENINGOCOCCUS.
A. P. OHLMACHER, M.D.
DETROIT, MICH.
Perhaps it would be less presumptuous to entitle this
communication "A Poison from the Meningococcus." By
this expedient one might at least evade some of the per-
plexities which now surround the problems relating to
the composition, varieties and effects of toxic substances
elaborated by pathogenic bacteria. At least it is mydesire to escape as far as possible any committal on the
head of the exact nature of the agent to be here de-
scribed, and to record simply the method by which a
product with poisonous properties was obtained from
cultures of the meningococcus and tested for its toxi-
cologic action.
The subject for these experiments was the horse, and
it was by means of intravenous injections that evidences
of a powerful poison derived from the meningococcus
were first secured. Such toxication was elicited both by
the use of living cultures, dead cultures, acidulous cul-
tures in glucose broth; but the most pronounced effects
and those of relatively uniform certainty followed the
me of a filtered or unaltered meningococcus culture spe-
cially prepared.
SOURCE OF CULTURES.
Pure cultures of the meningococcus from several
.
sources have furnished the seed. No difference of note-
worthy magnitude has been detected between the poisons
from each of these several cultures which include one
from Professor Hektoen's laboratory in Rush Medical
Read before the American Association of Pathologists and Bac-
teriologists, Baltimore. May 18, 1906.
College, isolated by Dr. D. J. Davis from the spinal
.fluid of a case of cerebrospinal meningitis, and three
from the laboratory of Professor Ewing in Cornell Uni-
versity Medical College procured by Dr. W. J. Elser
from the nasal discharge, circulating blood and spinal
fluid in three cases of meningitis. All these cultures
exhibit the usual characteristics of the meningococcus.All produce acid in glucose bouillon and expire after abrief existence, usually as a filmy, surface growth. These
stock cultures have been kept in a state of active vegeta-
tion by 48-hour transfers on a Loefner's medium pre-
pared with horse serum. Repeated attempts to induce
specific pathogenic effects in rabbits and guinea-pigs
through the agency of subcutaneous, intraperitoneal,
intranasal, subdural and intracerebral injections of liv-
ing fluid cultures were fruitless.
METHOD OF OBTAINING THE POISON.
As finally adopted, the procedure for obtaining the
poison consists in growing the meningococci on a glu-
cose-chalk-bouillon. The medium is ordinary beef pep-
tone bouillon. Lots of 500 e.c. are placed in Fernbach
flasks to obtain large aerobic surface exposures. The
glucose in proportion of 0.5 per cent., which is dissolved
in water and separately sterilized by discontinuous
steaming, and the chalk in proportion of 1 per cent.,
which is suspended in water and previously sterilized in
the autoclave, are added to the bouillon at the moment
of planting with the meningococcus. At ordinary brood
oven temperature the meningococcus grows luxuriantly
in this medium as a surface layer with stalactite-like
pendants, as thick as the veil of a diphtheria culture but
a little less coherent. During a period of from two to
four weeks several such layers form and the mother
liquor takes on a darker hue. By constantly neutralizing
its acid, and perhaps also by the liberal exposure to the
air, the meningococcus retains its vitality for a period
of from three to six weeks in one of these flasks of
glucose-chalk-bouillon. At the end of this term (three
to six weeks) trikresol is added and the mixture filtered
through paper.
TOXICOLOtilC PROPERTIES.
A clue to a uniform toxic phenomenon following the
treatment of the horse with meningococcus products
came by accident. A horse which had been used for
various immunizing experiments, and whose skin was in
consequence easily aroused to suppuration, was tenta-
tively subjected to ascending subcutaneous injections of
living and dead cultures of meningococcus in glucose
bouillon which reached 80 e.c. each in amount. Moder-
ate febrile reactions followed these injections, together
with local swelling and not infrequently abscess. In the
effort to escape the troublesome abscesses an intravenous
dose of 50 e.c. of seven days' living meningococcus cul-
ture was administered. Evidence of profound intoxica-
tion speedily followed and the horse died in 18 hours.
Attempts to recover meningococci from the blood and
organs of this animal were futile. With the express
purpose of studying this form of poisoning, three new
horses were secured and employed for experiment.
The first of these animals was subjected to an intra-
venous injection of 50 ce. of meningococcus glucose-
broth culture, half of which had grown for 6 days and
the remainder for 13 days. It expired between the
twelfth and fourteenth hour after the treatment. An-
other horse received in the jugular vein 10 e.c. of the
culture, half of which had grown for ten days and was
dead ; the remainder was 6 days old and alive. This
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horse survived (¡2 hours. The third animal was treated
with intravenous injections of the trikresolizecl poisonous
extract prepared as described above. Three doses of 10
'e.c, 20 e.c and 30 e.c. each were administered, each caus-
ing severe temporary illness with symptoms like those
obtained with the cultures, but in each instance the ani-
mal finally recovered. As the symptoms of intoxication
were essentially alike in all of these tests, they will be
summarized. The only exception is that the nervousphenomena were more intense in the animals in which
the specially prepared poison was used. At this point it
might be added that subsequent experiments have shown
thai the special poison in sufficient subcutaneous dose,besides arousing fever and extensive local swelling, in-
duces the nervous symptoms to be mentioned. Further,
the poisonous effect is absent when the fluid is filtered
through unglazed porcelain bougies or balloons, but
present and active in the product of filtration through
Berkefeld candles.
Within five minutes following the administration of
the meningococcic products restlessness is produced, ac-
companied by a rise in temperature, pulse and respira-
tion. The temperature reaches a maximum elevation
of 4 or 5 degrees F. above normal; the pulse increases to
TO or 100. is soft and compressible, the respirations be-
come accelerated to 30 a minute, are labored and take
on a Cheyne-Stokes character. The animal paws, moves
from side to side, breaks out in a profuse sweat, its head
droops, restlessness and depression become more pro-
nounced and in from 15 minutes to 2 hours, depending
on the dose, it falls, not to rise again if the dose is fatal.
With non-fatal doses the severe symptoms usually abate
after 12 hours. The additional symptoms of a kind
indicating particular involvement of the nervous system
are as follows:
Almost immediately after the injection the horse
exhibits weakness of its hind legs; it stands insecurely,
shifting its weight from one hind leg to the other, and
this evident asthenia becomes more pronounced until the
animal falls. Muscular tremors appear, at first local-
ized, fleeting and fibrilhir. gradually becoming coarser
and generalized ; finally distinct clonic convulsions of
large muscle groups like those of a limb, of the neck, of
the back, or of the belly occur. In several instances
these more severe spasms of the back and belly cause a
pronounced transient opisthotonos. The subject was
unusually sensitive to noise, and spasms more or less
severe could be provoked by this form of irritation or by
unexpectedly touching the body. Repeated soft bowel
movements were noted during the period of acute symp- '
Toms. In event of a fatal outcome the more distressing
symptoms gradually subsided, and death took place from
exhaustion, such as one often sees in human beings with
nervous disorders like tetanus, hydrophobia, epilepsy,
mania and the like.
CONCLUSION.
To pass in review the essential points of this communi-
cation it may be reasserted that it deals with a poison of
the meningococcus whose effect is most readily observed
in horses subjected to intravenous injection. This toxic
agent can be demonstrated in living fluid cultures of the
meningococcus and in the dead fluid cultures. But its
most uniform manifestations appear in the product of
meningococcus cultures grown by a special method ; and
the toxicity is here elicited both in fluids roughly
strained through paper or filtered through the Berkefeld
bougie.
NEW PHENOMENON OF COLOR CONVERSION.
GEORGE T. STEVENS, Ph.D., M.D.
NEW YORK.
It is several years since I first observed and instituted
some experiments with an interesting color conversionphenomenon which, so far as I could learn, had previous-ly been unobserved.
After some thought and examination regarding thephenomenon I communicated it to Dr. George T. Ladd,professor of philosophy in Yale University, who, in
connection with Prof. E. W. Scripture made some obser-
vations in the Yale psychologic laboratory. In Prof.
Ladd's report of these joint observations1 the elements of
the appearance were not fully stated and no contribution
to the elucidation of its nature or causes was made. I
have improved the first opportunity of leisure which hasbeen presented to me for a study of the interestingphenomenon and now present a description with a state-
ment of some of the principles involved in its explana-
tion.
THE PHENOMENON DESCRIBED.
If, in the midst of a somewhat broadly extended sur-face of a given color, a narrow stripe of complementary
color is seen the narrow complementary color stripe,
when viewed with a fixed gaze, will be eliminated from
the field to be replaced by the color of the more extended
surface. With certain color combinations the phenom-
enon is more easily observed than with others, and the
"fixed gaze" must assume a character which it is diffi-
cult to describe but which is absolutely necessary to the
color conversion.
Figure 1 shows .a square of green surface, the pre-dominant color, in which is a narrow band of red, the
subordinate color, enclosing an oblong portion of the
green surface.
The whole figure is divided into small squares by hori-
zontal and vertical white lines which I have found to
facilitate the induction of the phenomenon although they
are by no means essential to it.
The colors of this particular figure, to be more explicit,
are, for the broader expanse, blue-green, full color and
red, full color. An excellent combination for the ex-
periment is of orange-red and full color green. Many
other combinations may be used, but as we shall see as
we proceed, some are more favorable than others and
with some combinations it is impossible to induce the
phenomenon.
We may change the arrangement of the colors of a
pair, making, for example, the red which in Figure 1 is
the subordinate color, the predominant one as shown in
Figure 2. In this case, however, the phenomenon is not
induced with the same ease as in the first instance, and
this rule prevails with all pairs that one element yields
to the elimination as the subordinate color much more
readily than the other.
The comparative illumination of the two colors of a
pair is to be regarded. For example, if the compositionis of blue and of orange-yellow the latter is so much more
strongly illuminated that the phenomenon is difficult andgenerally impossible to induce. But if we employ a tint
of blue and a shade of orange-yellow we have so modi-
fied the illumination as to render the induction of the
appearance practical and easy. While it is possible to
induce the conversion of the color with various comple-
mentary pairs properly toned as to the reflection of light,
Read in the Section on Ophthalmology of the American
Medical Association, at the Fifty-seventh Annual Session, June, 1900.
1. Ladd: "Studies," Yale Psychologic Laboratory, 1898.
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